Abstract. Localised erosion (scour) during flood flow conditions can lead to costly damage or catastrophic failure of bridges, and in some cases loss of life or significant disruption to transport networks. Here, we take a broad scale view to assess risk associated with bridge scour during flood events over an entire infrastructure network, illustrating the analysis with data from the British railways. There have been 54 recorded events since 1846 in which scour led to the failure of railway bridges in Britain. These events tended to occur during periods of extremely high river flow, although there is uncertainty about the precise conditions under which failures occur, which motivates a probabilistic analysis of the failure events. We show how data from the historical bridge failures, combined with hydrological analysis, have been used to construct fragility curves that quantify the conditional probability of bridge failure as a function of river flow, accompanied by estimates of the associated uncertainty. The new fragility analysis is tested using flood events simulated from a national, spatial joint probability model for extremes in river flows. The combined models appear robust in comparison with historical observations of the expected number of bridge failures in a flood event, and provide an empirical basis for further broad-scale network risk analysis.
Introduction
Scour is widely regarded as a common cause of failure in bridges that cross rivers [1, 2] . Between 1846 and 2013, 100 railway bridge failures ( Figure 1 ) have been linked to scour during flood events in Britain [3, 4] , leading to fatalities as well as monetary losses.
Models exist to estimate the depth of scour at a structure (for example, see [1] [2] [5] [6] [7] [8] ). However, there remain substantial uncertainties about whether one or more failures may occur across an infrastructure network during flood events. This uncertainty is reflected in a wide range of flood event magnitudes that have been observed in association with failure events [3, 4] .
Therefore, we adopt a probabilistic approach here, using the historical failure data in [4] to construct HPSLULFDO IUDJLOLW\ IXQFWLRQV IRU D JHQHULF ³*% UDLO EULGJH´ WKDW H[Sress the probability of failure conditional on a loading term related to flood event severity. 
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